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Effect of intermittent applications of continuous ultrasound signal on the morphology and cytoskeletal organization in chondrocytes
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Corresponding author -A. Subramanian, asubramanian2@unl.edu The cellular component of the articular cartilage, chondrocytes, have long been recognized as strain-sensitive cells, and have the ability to sense mechanical stimulation through surface receptors and intracellular signaling pathways. In the present study, a continuous ultrasound wave for predetermined time intervals was employed, as opposed to pulsed-ultrasound used in previous studies, to stimulate chondrocytes seeded in 3D scaffolds. Chondrocytes seeded in 3D scaffolds (n = 6) were subjected to stimulation by US as follows: 1.5 MHz for 161 s, 5.0 MHz for 51 s and 8.5 MHz for 24 s and the US signal was applied twice in a 24-h period. Non-US stimulated scaffolds served as the control. Both control and US stimulate groups were maintained in culture for 10 days and at the conclusion of the culture period chondrocytes were assayed for the total DNA content, morphology, and cartilage specific gene expression by RT-PCR. Our results show that chondrocytes when stimulated with continuous US for predetermined time intervals, possessed 1.2-1.4 times higher cellular viability than control and had higher levels of type-II collagen and aggrecan mRNA expression when compared to controls 1 . In the present study the impact of US stimulation on the morphology, ultrastructure and the cytoskeletal organization of chondrocytes maintain in 3D scaffolds, has now been evaluated. Results depicted in Fig. 1 show that chondrocytes remain spherical after US stimulation, with an increased deposition of matrix upon US stimulation and this is consistent with the SEM micrographs of normal chondrocytes. The cytoskeletal elements under US stimulation were visualized by immunofluorescence analysis, and a few selected panels are shown in Fig. 2 . Results show that in control, non-stimulated chondrocytes, actin was distributed throughout the cytoplasm and long fibers were observed (panel A), Upon US stimulation, we observed that the organization of actin fibers was redistributed, actin formed a cortical ring, long fibers were absent in most panels
